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ABSTRACT: 

PROBLEM TO BE SOLVED: To balance a stray magnetic field caused by a pin-stop 
free ferromagnetic(FM) layer and to connect deviation in a bias point in a 
giant maaneto-resistive effect(GMR) sensor by providing at least an additional 
bias layer adjacent to a dual spin valve structure. 

SOLUTION: A free FM layer 26 is separated from pin-stop FM layers 29, 30 by 
spacer layers 27, 28. Exchange coupling anti-fen-omagnetic(AFM) layers 32, 33 
are provided respectively adjacent to the pin-stop FM layers 29, 31 . Magnetic 
bias layers 34, 36 are provided respectively on respective side parts of the 
AFM layers 32, 33. By symmetrically arranging spin valves and the bias layers, 
a vertical cun-ent magnetic field cancels perfectly the stray magnetic field 
each other, and a bias level is insensitive extremely for a sense current as 
long as a pin-stop magnetic field is substantially larger than a current 
inductive magnetic field in the pin-stop layer. 
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